Preferential association of apocytochrome c with negatively charged phospholipids in mixed model membranes.
The mitochondrial precursor protein, apocytochrome c, binds to model membranes containing negatively charged phospholipids (Rietveld, A., Sijens, R., Verkleij, A.J. and Kruijff, B. (1983) EMBO J. 2, 907-913). In the present paper the effect of apocytochrome c on the lipid distribution in model membranes, consisting of neutral and acidic phospholipids, is examined. Both ESR and fluorescence energy transfer experiments show that the protein preferentially interacts with the negatively charged phospholipid in the mixed model membranes. Semi-quantitative analysis of the fluorescence energy transfer from the single tryptophan in apocytochrome c to the parinaric acid in phosphatidylserine or phosphatidylcholine in mixed bovine brain phosphatidylserine/egg phosphatidylcholine vesicles reveals and average donor-acceptor distance of 22-26 A and 26-30 A for phosphatidylserine and phosphatidylcholine, respectively. In addition, these experiments demonstrate that this preferential interaction does not induce the separation of large domains enriched in complexes of apocytochrome c with negatively charged phospholipids and domains enriched in neutral lipids.